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ABSTRACT
Exploring Heuristics and Best Practices for Redesigning Instructional Video
Kelly L. Murdock
Department of Instructional Psychology and Technology, BYU
Doctor of Philosophy
Instructional video is a common staple for delivering content in online courses. However,
if the included videos are not properly created, many students will skip the video and its content.
Improving instructional video has been the topic of many research projects, and we can learn
from these studies how to create effective and engaging instructional videos—this is the topic of
my dissertation.
The first paper is an extended literature review that examines which key instructional
design principles are supported in the literature. This helps developers to know which principles
to focus on when designing video.
The second paper is a practitioner's guide for redesigning instructional video. It details
the lessons learned during an evaluation and redesign project completed on an online course. It
categorizes the various videos, based on the evaluation data, into three different levels depending
on the amount of work required to redesign each. This explains how developers can realize some
improvement with a minimum amount of effort and which practices to use when a full reshoot is
required.
The final paper is a quantitative research paper that looks at the impact of adding
bookmarks to the videos of an online course. Analytic data was collected on a semester of
students before and after the bookmarks were added and using this data we graphed the number
of times each video was watched, re-watched, and abandoned before being completed. We also
compared the video usage to how often the reading was done for each lesson. This data will help
video designers determine if this improvement helped make the videos more valuable to the
students.

Keywords: video, online learning, instructional video, design principles, engagement,
multimedia
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DESCRIPTION OF RESEARCH AGENDA AND STRUCTURE OF DISSERTATION
Online video instruction, often referred to as Video-Based Learning (VBL), has become
an important teaching method in today's educational landscape. Whether synchronous or
asynchronous, VBL is often an effective method of presenting content to students (Dhawan,
2020).
There are many ways an online course can be improved; however, some online courses
use video instruction to enhance the quality of engagement. Student engagement often leads to
positive learning outcomes (McLaughlin et al., 2013). In particular, McLaughlin et al. (2013)
reported that a majority of the surveyed students found the videos of prerecorded lectures
engaging, which led to increased retention of important concepts. However, often it is not
enough to simply include video segments in an online course. Engagement and learning will not
happen if the online videos are not being used. Many reasons exist as to why students do not
watch the included videos; they might be too long, boring, hard to navigate, or redundant to other
sources (Svetcov, 2000). There could also be technological problems, such as buffering,
incompatible formats, or a problem with the audio that make the videos hard to watch. If we
understand and address these issues, students may be more likely to use and benefit from the
online videos.
Although there are many different ways online videos can be improved, for the purposes
of this dissertation, I started by looking at existing research to identify practices that make online
videos effective and engaging. Based on this initial exploration, I identified specific heuristics
and best practices for creating effective instructional videos categorizing them by
implementation difficulty. The final aspect of this dissertation explored the effectiveness of one
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specific practice—that of bookmarking existing videos. Bookmarking online videos makes them
more accessible and gives the students more control over replaying specific concepts.
Dissertation Structure
This dissertation, Exploring Heuristics and Best Practices for Redesigning Instructional
Video, includes three articles, written in a hybrid format: Defining a Framework of Research
Supported Design Principles for Developing Effective and Engaging Instructional Online Video,
A Practitioner's Guide for Redesigning Online Video Using Research-Proven Design Principles,
and Effects of Bookmarking of Online Videos on Usage. This dissertation follows the articleformat option for dissertations. The overall research topic for this dissertation examines how
redesigning online videos according to research-proven design principles will make the videos
more engaging and useful to students. It is believed that video used in online courses is more
likely to be utilized if it is created following quality instructional design principles and applied
contextually for specific instructional purposes. This dissertation includes an extended literature
review, a practitioner's guide article, and a research study of the topic.
Article 1: An Extended Literature Review
The first paper for this dissertation is an extended literature review, which looks closely
at those specific design principles that are frequently used for developing video and multimedia
resources for online instruction and details which principles are supported by research and which
principles have non-supporting research. These findings are intended to inform designers on
which principles to focus on when redesigning online videos. According to the examined
literature, the principles of segmenting, weeding, instructor presence, personalization, coherence,
and video controls had unanimous research supporting them. The principles of redundancy and
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modality had a large number of non-supporting articles. The principles of multimedia,
contiguity, pretraining, embodiment, video length, and signaling were all inconclusive.
Article 2: A Practitioner's Guide for Redesigning Online Video
After evaluating an online Excel course, I compiled an action plan for redesigning
existing videos in a way that would address many of the shortcomings found during the
evaluation process. This paper presents that plan. In particular, it takes a layered approach to the
redesign and categorizes those principles requiring a minimal amount of effort first, followed by
those requiring the visual or audio stream to be edited, and finally those requiring a full reshoot
of the video. Those video principles that fall into the first layer include pretraining, instructor
presence, purpose, and video controls. These principles can be addressed by simply adding
supporting content to the existing video. The second layer principles include signaling,
redundancy, temporal contiguity, multimedia, editing errors, personalization, voice,
professionalism, segmenting, weeding, and video length. Editing the visual and audio streams of
the existing videos can address these principles, and finally, the principles of coherence,
modality, preparation, clear screen, scripted, use of audio, and audio quality will require a full
reshoot of the video to be fixed.
Article 3: Effects of Bookmarking of Online Videos on Usage
The final article of this dissertation is a study that explores the effects bookmarking
online videos has on usage. This quantitative research project tests a single change to the online
videos of an Excel course. The initial learning analytics for the videos in the online Excel course
being studied showed that most of the videos were not being watched by the students (Murdock
& Davies, 2019). This paper presents findings from a study of redesigned videos that included
bookmarks that clearly identifiable sections in hopes that this would enable the students to
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quickly find and review the sections that they do not understand and make it easier to navigate to
specific areas of the video. This option was selected because it could be added to the existing
videos with a minimal amount of disruption. Once the bookmarks were introduced to the online
course, we determined how the video's usage compares to that of previous semesters.
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ARTICLE 1
Defining a Framework of Research Supported Design Principles for Developing Effective
and Engaging Instructional Online Video

Kelly L. Murdock

Brigham Young University
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Abstract
This paper reviews recent research on the principles essential for creating engaging online video
and identifies the research for each principle as supportive or non-supportive. In 2001, Mayer
presented 12 principles for multimedia learning to guide the design of multimedia content in an
online course. These principles included design staples such as contiguity, modality, redundancy,
and coherence. However, recent research warrants extending the Mayer framework with
additional principles, including weeding, video length, video controls, and instructor presence.
With an abundance of available guiding principles, recognizing those that are supported by
research will help designers to focus on those principles proven by research to help create
engaging and efficient video content for online courses. To locate relevant articles, the ERIC
database was searched with terms for online learning, video, and each of the selected principles.
The search was also limited to peer-reviewed articles from 2001 to present. The search yielded
64 articles, and from these 36 were selected for review. The results of this review identified the
principles of segmenting, weeding, instructor presence, personalization, coherence, and video
controls as supported by research. However, two principles, redundancy and modality, had more
non-supporting research than supporting research, and the remaining principles of multimedia,
contiguity, pretraining, embodiment, video length, and signaling were categorized as
inconclusive.
Keywords: video, online learning, design principles, engagement, multimedia
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Introduction
The online world is replete with instructional courses. Content is delivered in these
courses using text, graphics, multimedia elements, audio, and video. With new technology, video
has become an important part of online instructional courses. Slemmons et al. (2018) has noted
that "popularity of videos in the K-12 classroom has increased in recent years because of
affordance and ease of use of contemporary digital devices" (p. 469). The Skillscouter.com site
(Keegan, 2020) stated that "video web activity accounts for more than 80% of activity online
globally, with a great deal of this being courses and learning videos" (para. 6). Despite the
popularity of videos within online courses, many students watch only a small portion of the
available videos or skip them completely (Koedinger et al., 2015; Murdock & Davies, 2019).
The challenge facing video developers is how to create effective and engaging video
content. Many educational researchers have worked in this area, but one of the first researchers
to address this challenge was Mayer. In 2001, he published the 12 Principles of Multimedia
Learning within his Multimedia Learning book. These principles, which include concepts such as
coherence, signaling, contiguity, and modality, established a baseline for other researchers to
build on. Many of these early identified principles are still relevant for today's courses and many
are directly applicable to online video.
However, a lot of research has been done since Mayer's work in 2001, and much of this
work expands upon the work done by Mayer. Online video is a relatively new technology among
the available multimedia elements, and many additional instructional design principles that are
unique to this newer technology should be considered alongside Mayer's principles in order to
make online video engaging and effective to students.
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The purpose of this review is to revisit the original multimedia learning principles
defined by Mayer and his colleagues. We then will propose several additional principles that are
especially effective with online video. Once a framework of instructional principles has been
established, we will undertake a review of the literature, looking for available evidence
supporting the usefulness of each of these principles. This review will highlight those principles
that are supported by research for the creation of effective and engaging online video.
Literature Review on the Multimedia Learning Framework
Video content in online courses helps students realize many benefits. Studies have shown
that online video lectures can increase students' retention of the course material (Geri, 2012) and
that students using online videos performed significantly better in tests and quizzes (Hegeman,
2015). Another key benefit of online video is that using video increases the control students have
over the content. In addition to the portable affordance, which allows students access to the
content outside of the classroom on their own schedule; instructional videos can be stopped,
skipped, played double time, and replayed as needed providing a means whereby students can
review and revisit sections that initially were unclear (Brecht, 2012).
However, the benefits of online video can never be realized if the participant does not
take the time to view the videos (Koedinger et al., 2015; Murdock & Davies, 2019). Students
have many reasons why they do not watch instructional videos, including the following: the
videos are too long, they present redundant information to the text, or the videos are boring
(Svetcov, 2000). Many of these excuses can be mollified if the videos are designed with quality
instructional design principles in mind.
It is a common mistake to make sweeping generalizations about specific instructional
approaches. Not all forms of instruction can be considered quality instruction. The effectiveness
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depends on the design and implementation of the instruction. So, what are the important
principles required for quality instruction? If we can understand these principles, then we can
create online videos that will be more likely to engage students. Mayer provided a good starting
point for this question.
Understanding Mayer's Principles
Mayer developed the Cognitive Theory of Multimedia Learning (2005), which defines
how multimedia learning works. This theory explains that the brain processes information using
dual channels. One channel deals with visual stimuli such as graphics, printed text, graphs, and
video visuals, while another channel processes audio information such as narration and sound
effects. By using these two channels, the brain can process more information into working
memory. Within working memory, information from both channels is combined into a model
that moves to long-term memory. However, if either channel gets overwhelmed, then learning
falls off. As part of his work, Mayer proposed 12 principles that ensure that the information
obtained makes it into long-term memory.
In 2001, Mayer published these 12 principles of multimedia learning in the book titled
Multimedia Learning. These 12 principles include the following:
1. Multimedia: Do the videos include images and graphics in place of simple text?
2. Coherence: Are the graphics simple and clear?
3. Signaling: Are visual cues used to highlight essential information?
4. Redundancy: Is text and audio redundantly included throughout the video?
5. Spatial Contiguity: Do the graphics and their labels appear close to each other?
6. Temporal Contiguity: Are graphics and text presented at the same time?
7. Segmenting: Do the videos try to cover too many concepts in a single video?

5
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Pretraining: Are important concepts being taught prior to showing the process?

9. Modality: Do the videos include audio along with the graphics and not just written
text?
10. Personalization: Are the videos conversational?
11. Voice: Does the video include a human voice or a machine voice?
12. Image: Does the video include the narrator's image?
These principles were later revisited with Clark's help and published in e-Learning and
the Science of Instruction: Proven Guidelines for Consumers and Designers of Multimedia
Learning. In the third edition of the book (Clark & Mayer, 2011), the original 12 principles were
reduced to eight key principles (multimedia, contiguity, modality, redundancy, coherence,
personalization, segmenting, and pretraining). Clark and Mayer were both involved in numerous
research projects that helped clarify these principles. For the fourth and most recent edition of the
book (Clark & Mayer, 2016), the principle of embodiment was added. This principle provides a
human-like agent that makes the students feel welcome. Common traits for such an agent
includes gesturing, movement, eye contact, and facial expressions.
Extending the Framework With New Principles
Mayer's principles provide a great starting point for developing engaging and effective
online video content, but much research has been done since the initial publishing of these
principles in Multimedia Learning in 2001, and the technology has been rapidly developing as
well. We have noted several studies that recommend principles to help video content developers
(Murdock & Davies, 2019). We have added four new principles to the list of Mayer's principles.
One of these extending principles, presented in an article by Brame (2016), covered the
concept of weeding. This principle helps reduce video length by removing sections that are
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unnecessary. Another key article, written by Guo et al. (2014), addressed the important issue of
how long effective videos need to be. Another principle comes from Brecht (2012), who
emphasized the need for video controls that let the student stop, skip, pause, and play videos at
double speed. A final principle was provided by Carmichael et al. (2018) who suggested the need
to include the instructor's presence. Online videos that adhere to these principles are more likely
to be effective and engaging videos. Next, we will take a closer look at each of these new
principles.
Adding the Weeding Principle
Brame (2016) emphasized a key tenet of Mayer's Cognitive Theory of Multimedia
Learning that instruction needs to manage the cognitive load put on students. She outlined
several specific principles of a video that are necessary to help achieve this high-level goal; she
stated that to help reduce the cognitive load, the principles of signaling, segmenting, weeding,
and modality are key. The unique principle of weeding involves eliminating any extraneous
information (both visual and auditory) thereby reducing the overall cognitive load and helping
students to focus. For many online videos, professors record their lectures and present them with
all the mistakes and tangents. This is where the weeding principle can improve the quality of an
online video. By reducing all the unnecessary material, the video length is dramatically reduced
and the students' focus is maintained.
Adding the Video Length Principle
Another important aspect of making online videos engaging is determined by the video's
length (Doolittle et al., 2015). Brame (2016) mentioned the need for the videos to be brief, but
the actual recommended length was found in a research project studying MOOCs. Guo et al.
(2014) found that the optimal median engagement time for an effective instructional video was
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only six minutes in length. The study found that videos that were 9–12 minutes in length were
typically abandoned less than halfway through. For longer videos, students tended to give up
watching even earlier.
Adding the Video Controls Principle
In his article, Brecht (2012) stressed the need for video controls to be included with the
videos. These controls enabled the students to stop, start, and rewind the video as needed. This
also gave them control over the playback speed of the video, which allowed some students to
watch the videos at double the speed, making efficient use of their time. It also was useful for
students that wanted to review a specific misunderstood concept multiple times.
Most online browsers enable these video controls by default, but they can easily be
disabled by uninformed developers looking to save space or by causing the video to autoplay.
For online courses, it is important to empower the students by giving them access to these
controls.
Adding the Instructor Presence Principle
Carmichael et al. (2018) mentioned the need to include the instructor's presence in
videos. This can be accomplished in many ways; an instructor can introduce themselves at the
start of the video or maintain a small thumbnail of them speaking in the corner of the video. By
maintaining a close connection to the students, the instructor has more influence and the students
have the benefit of familiarity.
The Extended Multimedia Learning Framework
With the addition of these four new principles, the extended multimedia learning
framework that we want to review now has 13 principles. However, after reviewing all the
articles resulting from the search, several articles covered the principle of signaling. This
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principle was included in Mayer's initial 12 principles (2001), but in later editions was subsumed
within the Coherence principle. But, because it is addressed specifically as a separate principle in
several of the searched articles, we have added this principle back into the list of principles to
review.
Given all these principles together, we suggest an expanded framework of principles that
when taken together can be used to develop effective and engaging video content for online
courses. We do not assume that this framework is complete, but it provides a working framework
for this review. The complete framework defined for this article include the following 14
principles:
1. Multimedia: Do the videos include images and graphics in place of simple text?
2. Contiguity: Do the graphics and their labels appear close to each other?
3. Modality: Do the videos include audio along with the graphics and not just written
text?
4. Redundancy: Do the videos include only audio or only text and not both?
5. Coherence: Are the graphics and audio simple and clear?
6. Personalization: Are the videos conversational?
7. Segmenting: Do the videos try to cover too many concepts in a single video?
8. Pretraining: Are important concepts being taught prior to showing the process?
9. Embodiment: Do the videos employ human-like agents with gesturing, movement,
eye contact, and facial expressions?
10. Weeding: Has all extraneous content been removed from the video?
11. Video Length: Are the videos less than 6 minutes in length?
12. Video Controls: Do the videos player have start, stop, and pause controls?

DEFINING A FRAMEWORK OF RESEARCH SUPPORTED DESIGN

10

13. Instructor Presence: Has the instructor made a connection to the student?
14. Signaling: Are visual cues used to highlight essential information?
Review Questions
This project has two review questions (purposes):
RQ1: Which instructional design principles are strongly supported by research for
developing effective and engaging instructional online video?
RQ2: Which instructional design principles for online video are not as strongly supported
by research?
Methods
For this article, we examined the research studies done on these specific multimedia
learning principles in order to determine which principles are strongly supported by research for
developing effective and engaging instructional online video content and which principles have
been shown to be ineffective. Although most courses are replete with many different multimedia
elements, we are limiting this review specifically to online instructional video as video, in our
experience, tends to be an underutilized resource. In a recent evaluation study of an online Excel
course, the video portions of the course were viewed by a majority of the students less than 10%
of the time (Murdock & Davies, 2019).
To accomplish this, we searched the ERIC (Education Resources Information Center)
database using foundational terms for online learning and video, along with specific terms to
represent each of the identified multimedia learning principles listed in our framework. The
foundational terms also included their associated thesaurus terms. The thesaurus terms for online
learning included electronic learning, blended learning, computer-assisted instruction,
educational technology, multimedia instruction, online courses, telecourses, virtual classrooms,
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virtual universities, and web-based instruction. The thesaurus terms for video included video
technology, interactive video, instructional films, and multimedia materials. In cases where a
significant number of articles were located, the search was narrowed by adding the word
principle or effect after the design term. This focused the search to articles that referenced
Mayer's original work. A table of the search terms and the number of articles found is presented
below (see Table 1).
Table 1
Search Terms and Resulting Articles Found
Principle search term

Number of articles found

multimedia principle, multimedia effect a
contiguity
modality effectb
redundancy
coherence
personalization
segmenting
pretraining, pretrainingc
embodiment
weeding
video length
video controls
instructor presence
signaling

5
6
6
16
10
10
7
3
5
1
5
1
9
8

Note. a The term, multimedia, yielded over 1000 articles, but adding both principle and effect
narrowed the search.
b

The term modality also resulted in a high number of articles, to narrow the search, the term was

paired with the term, effect.
c

The term pretraining was searched with both hyphenated and un-hyphenated versions.
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Only peer-reviewed articles were included in the search and the search was also limited
to articles dated 2001 to present, since this is the date when Mayer's first presented the 12
Principles of Multimedia Learning. Once duplicates were removed, the search results yielded 64
unique articles.
From the identified 64 articles, we further categorized the articles into groups based on
the framework principles. Several articles covered more than one principle. We then reviewed
each article to assess their conclusions on the effectiveness of the principles. Twenty-eight of
these articles did not present relevant studies and were excluded. Excluded articles included case
studies, discussed methodologies, and new technologies. After all the exclusions, we included 36
papers in our review. Included among these articles was a paper written by Mayer (2017), which
was supportive for all of the original principles. We felt that including these principles in the
framework represented Mayer's support for these principles and that this article was redundant.
We also felt that his paper introduced a bias against the new principles added to the framework,
so this paper was also excluded.
Findings
After looking closely at the articles related to online learning, video, and the multimedia
learning principles, we found that most of the principles were supported by research as essential
for students to have a positive video viewing experience. These principles (and the number of
supporting articles) included segmenting (4), coherence (3), instructor presence (3),
personalization (2), weeding (1), and video controls (1). However, two principles, redundancy
and modality, were covered in many articles. Some of these articles were supportive, but a larger
number of the articles were non-supportive. The redundancy principle had five supportive
articles and 12 non-supporting articles. The modality principles had three supportive articles and
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six non-supportive articles. These two principles were identified as not being strongly supported
by research. The remaining six other principles had a mixture of both supporting and nonsupporting research (indicated by the numbers in parenthesis) including signaling (6, 2),
multimedia (4, 4), contiguity (3, 2), embodiment (3, 1), video length (3, 1), and pretraining (0, 0)
had a mixture of supporting and non-supporting research. These principles were identified as
inconclusive.
Table 2 shows the resulting number of articles that present supporting or non-supporting
research for each principle. In several cases, the sum of the number of supportive and nonsupportive articles is greater than the total number of articles found. This is because several
articles covered more than a single principle and some articles showed a principle as supportive
for a specific group and non-supportive for another.
Table 2
Design Principles and Number of Supporting and Non-Supporting Articles Found
Principle

No. of articles with
supportive research

No. of articles with
non-supportive
research

multimedia
contiguity
modality
redundancy
coherence
personalization
segmenting
pretraining
embodiment
weeding
video length
video controls
instructor presence
signaling

4
3
3
5
3
2
4
0
3
1
3
1
3
6

4
2
6
12
0
0
0
0
1
0
1
0
0
2
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Principles Supported by Research
At the conclusion of the review, most of the articles were found to include research that
supported the principles, including segmenting, weeding, instructor presence, personalization,
coherence, and video controls. Each of these principles had at least one supportive article and
zero non-supportive articles. Non-supportive articles are defined as articles that had results
showing the principle did not yield a positive outcome. Because of this, these principles should
be considered helpful when designing online video. However, some of these principles had
several supporting articles and other principles had only a single article of supporting research.
Support for the Segmenting and Weeding Principles
The principle with the greatest number of supportive articles in this category was
segmenting. This principle involves reducing a single complex lesson into smaller segments that
present a single concept, thereby reducing the cognitive load on the student. The principle of
segmenting also impacts the video length principle. Segmenting was also mentioned by Brame
(2016). Research on the segmenting principle was reported by Ibrahim et al. (2012). In their
study, they took a 32-minute video and reduced it to five 6-minute videos. One group watched
the original long video and a second group watched the segmented videos. The second group
reported that they perceived the task had a lower difficulty than the first group. The second group
also scored significantly higher on all posttest scores. For those students who had the longer
video, the authors surmised, "it is likely that learners were not able to process information as
effectively and efficiently because [of] the continuous stream of novel information" (p. 13).
Two other studies that were supportive for the segmenting principle were led by Mayer
and colleagues. In the first of these studies, college students using an online geography slideshow
on geographic information systems (GIS) were split into two groups. The first group worked
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through the non-segmented lessons consisting of 12 slides. The second group had the same
slides, but the information for each slide was segmented into three or four major steps that the
student moved through by pressing the arrow key. The results of this study showed that the
second group performed significantly better (d = 0.34) on knowledge transfer tests (Mayer et al.,
2018). And, in a second study by Mayer and his colleagues (2019), this same study was repeated
with similar results. In a posttest survey, the college students who received the lesson in smaller
segments described the lesson as less difficult.
The weeding principle is the first entry added to this new framework that was not in
Mayer's original work. It is presented right after segmenting because it is similar in that it also
strives to reduce the students' cognitive load. For video content this principle is important
because many video lectures are recorded without editing (Murdock & Davies, 2019). Without
editing recorded lectures, the length of the video becomes needlessly long, and the extraneous
bits add to the students' cognitive load, making it difficult to focus on the lesson (Brame, 2016).
Within the Ibrahim et al. (2012) study, the course instructor was tasked to remove any
extraneous content from their video instruction. The instructor removed some entertaining bits
and an unrelated portion of the lecture providing some interesting background that was not
essential to the lesson. The weeded section accounted for about 3.3 minutes worth of content.
Results of the intervention showed a 2.3% decrease in learning difficulty perception and a 6.3%
increase in knowledge acquisition for the group that used the weeded course when compared to
the control group. This study combined the weeding principle with the signaling and segmenting
principles.
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Support for the Instructor Presence and Personalization Principles
Another principle with a high number of supportive articles was instructor presence. This
could be because of its importance or it could be that it has been studied and researched more
than the other principles. In an article by Miller and Redman (2010), the authors administered
surveys throughout an online introductory astronomy course. Based on these surveys, the authors
stated that instructor presence helped students have a more positive attitude towards the course
and that videos featuring the instructor were effectively used to create a strong instructor
presence. Martin et al. (2020) issued a survey to 100 instructors on different facilitation strategies
used to enhance instructor presence. Of all the strategies, the responding instructors voted the
strategy of issuing timely responses to students' questions as the most helpful facilitation
technique. This research shows that instructor presence is a high priority to instructors.
More support for the instructor presence principle comes from research by Fiorella et al.
(2018). They compared the instruction of two groups. The first group viewed a lesson with static
drawings and spoken explanation, while the second group had an instructor dynamically creating
the drawings as they were explained. Research showed that the second group significantly
outperformed the first group in a posttest (d= 0.54). In a second similar study, the group that had
an instructor that made eye contact with the students significantly outperformed a group with no
eye contact (d= 0.54). Both of these studies offered concrete features that teachers can use to
enhance instructor presence in video lectures including dynamic drawing and eye contact.
Another principle related to instructor presence is the personalization principle. This
principle advocates the use of a conversational tone rather than a formal tone when addressing
the students. Personalization is expressed in lots of different ways (Fiorella et al., 2018) and
representing yourself to students as a helpful, conversational, and approachable instructor will
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help enhance their learning. However, personalization need not include lengthy personal stories
in order to relate with the students.
Further research on the personalization principles was found in the Mayer (2003) paper.
In this research, one group was instructed using narration with a formal style, similar to the thirdperson monologue used in many lectures. The second group was instructed using the same script,
but some words were changed into first person, such as "your cloud" instead of "the cloud" and
some conversational sentences were added. After instruction, the second group generated 36%
more creative solutions on a problem-solving transfer test. In a similar study within the same
paper, duplicate results were obtained when the on-screen text included conversational language.
Support for the Coherence and Video Controls Principles
The coherence principle deals with the complexity of the video graphics and audio
elements. If a video of the instructor is shot with a cluttered background and background noise,
then the students are easily distracted. Likewise, if a screen capture of some software shows
several windows and tabs beyond the instruction software, the complexity hinders the students'
focus and increases their cognitive load. Simple graphics and clear audio are easiest to follow.
Jiang et al. (2017) created and administered a survey to evaluate the courseware used to teach
English as a foreign language in China, and three-fifths of the respondents agreed that the
courseware was well-aligned with the coherence principle. The authors also felt that
"instructional designers should reduce extraneous cognitive load to increase learning efficiency
and to maximize learning outcomes" (p. 728).
The coherence principle was also observed by Mayer (2003). For this study, students
were presented with an animation on lightning formation. For one group, the presentation was
embellished with additional sentences and video clips containing interesting but irrelevant
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information. A second group was given a concise presentation without the extra content. The
second group scored 34% higher in three tests on the subject.
The final principle in this section involves video controls. This principle had only a single
supportive research study found in Dart et al. (2020). In this article, the team looked at the
impact of worked example videos (WEVs) in an engineering curriculum. End-of-semester
surveys showed that 90% of the students used video controls (pausing, skipping, and rewinding)
to tailor and self-pace their learning.
Principles Not Supported by Research
The principles of redundancy and modality had both supporting and non-supporting
research studies in the selected articles. However, the number of non-supporting articles were
greater than the number of articles with supporting research. Of all the studies found in the
literature for the redundancy principle, we found that only five studies were supportive and 12
studies saw this principle as ineffective for students. The modality principle also yielded more
articles with non-supportive results than supportive.
Lack of Support for the Redundancy Principle
The redundancy principle suggests that multimedia instruction include either on-screen
text or audio narration, but not both at the same time. On the supportive side, Taylor (2013)
wrote a literature review on the redundancy principle. In this article, he cited a paper by Jamet
and Le Bohec (2007), who studied three groups. The first group had only diagrams and narration.
The second group had the same diagrams and narration, along with on-screen text and a third
group was given the text cumulatively. Retention and knowledge transfer tests were given after
the instruction. After reviewing the results, the authors stated that the groups experienced
"substantial impairment anytime redundant on-screen text was presented to the learner" (p. 65).
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In reference to this study, Taylor (2013) recommended that course designers avoid visual
redundancy. He said, "not only do the graphics and on-screen text compete for limited visual
working memory, the on-screen text reduces the effectiveness of the graphics in the process" (p.
66).
Several studies on redundancy showed boundary conditions where the principle was
supportive in some instances and non-supportive in others (Mayer & Johnson, 2008; Zheng et
al., 2016). For example, McCrudden et al. (2014) studied a group of 42 students that were
randomly assigned to two groups. The first group was presented with instruction on plate
tectonics with redundant text, while the second group had no redundant text. Results showed that
the group with redundant text did better on three different memory tests (free recall, recognition,
and cued recall), but the same group did worse on a knowledge transfer test. This suggests that
the redundancy principle helps with short-term memory recall, but not long-term knowledge
transfer.
Other studies were clearly non-supportive. Guan (2009) found that "the presence of
redundant information alone did not impair learning . . . it seems that the processing of visual and
auditory text did not interfere with each other but was harmonized or even reinforced" (p. 71).
A research study by Kutbay and Akpinar (2020) showed that the redundancy principle
proved ineffective in middle school students. This study involved 826 students learning about
electricity. The students in this study had little to no previous knowledge about the subject. The
first group was presented a lesson with spoken narration and animations and the second group
had the same lesson that also included written text. The redundancy principle suggests that the
second group would not do as well in posttests, but this study showed no significant difference
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between the two groups (d = 0.07). The authors offered a possible explanation that the second
group simply ignored the written text and thereby avoided the cognitive overload.
Another non-supportive study by Debuse et al. (2009) showed that students who received
instruction with audio, slides, and on-screen text did just as good in posttests as the group that
was instructed with just audio and slides. Finally, Roscoe et al. (2015) instructed 90 high school
students on writing cohesion using content that overlapped written and narrated content by 10%,
26%, and 50%. The results showed that the degree of redundancy had no effect on their learning
gains.
Lack of Support for the Modality Principle
The modality principle is also questionable when looking at the research. This principle
suggests that multimedia instruction is better when audio narration accompanies the visuals
instead of just on-screen text. Some supportive research studies were noted (Craig et al., 2002),
but there were more non-supportive studies than supportive. One supportive article was
published by Kutbay and Akpinar (2020). They did a study involving middle school children that
showed supportive results for modality, while the principles of signaling and redundancy were
both non-supportive.
Guan (2009) indicated clear evidence against the modality principle despite the authors
predicting that it would be helpful. In this study, students that were instructed with an audiovisual presentation did no better or even worse than those instructed with a visual only
presentation. A study by She and Chen (2009) noted that the students who used a simulation
presentation performed better on posttests when the instruction included on-screen text. Finally,
a study by Tabbers et al. (2004) tested the modality principle. This study was administered to
two groups of second-year university students at the University of Gent in Belgium. The first
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group was presented instruction with graphics and visual text and the second group with graphics
and audio narration. The modality principle predicts that the group with the audio narration
would do better, but in this study, the first group with visual text did better in both retention tests
and knowledge transfer tasks. The authors explained that a possible reason for this result was that
students were given ample time (1 hour) to complete the instruction.
Principles With Inconclusive Research
There were several principles found in the literature that had both supportive and nonsupportive studies. We have marked these studies as inconclusive since at least one study had a
non-supportive result. These studies included the principles of multimedia, contiguity,
embodiment, video length, and signaling. The pretraining principle was also considered
inconclusive since there were no included articles that discussed it.
Inconclusive Support for the Multimedia and Contiguity Principles
The multimedia principle is simple and states that content consists of both text (or audio)
and graphics and not just text. Although several studies show how the multimedia principle was
effective (Mayer, 2003), there are four studies that portrayed the multimedia principle in a
negative light.
On the supportive side, Graziano (2012) described an assignment given to students that
required a multimedia treatment. The students included in the group that completed the
multimedia project, "reported being knowledgeable and having a greater understanding of their
selected content" (p. 21). Another supportive study conducted by She and Chen (2009)
researched students learning about mitosis and meiosis processes by instructing two groups in
different ways. One group was given animations with on-screen text while the other group had
the same animations with narration. Both groups were watched closely with eye-tracking
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software. The results showed that the narration group was able to focus more visual attention on
the pictorial areas than the on-screen text group. This supports the multimedia principle that
visuals are important. However, posttest results showed that both groups performed about the
same.
The first non-supportive research study on the multimedia principle was a study by
Chang et al. (2017). This study showed that pediatric residents scored lower in diagnostic
activities using multimedia instruction than normal text-based instruction. In a second nonsupportive study, 87 college freshmen were instructed on lifesaving skills using flashcards
(Iserbyt et al., 2012). The design of the cards was specifically intended to measure the
effectiveness of the multimedia and contiguity principles. However, each test group performed
equally showing that the multimedia principle had no effect in this context. The authors
postulated that this might be due to the low cognitive load required by the task.
The principle of contiguity also had both supportive and non-supportive studies. This
principle suggests that visuals and their supporting text be positioned close to one another
(spatial contiguity). Another aspect of contiguity suggests that visuals and their labels be shown
at the same time (temporal contiguity). On the supportive side, Craig et al. (2015) created
instruction that used a human agent to gesture as the content was presented. The positive results
in this study were attributed to the spatial contiguity principle, but the authors also mentioned
that it could be the signaling principle that was responsible. In this way, some principles can
have an overlapping effect being attributed to several principles at once. Another study on how
the contiguity principles impacted the courseware used for teaching English as a foreign
language claimed a supportive result for both spatial and temporal contiguity (Jiang et al., 2017).
However, while both students and teachers rated contiguity as important, the teachers rated
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spatial contiguity higher than the students. The authors explained that learners who were not
familiar with the content would have a more difficult time making spatial connections.
Although there were three studies that reported supportive results for the contiguity
principle, the Iserbyt et al. (2012) study that taught basic lifesaving skills using flash cards
showed a non-supportive result for the spatial contiguity principle. In this study, the group that
used a set of cards that employed the contiguity principle scored just as well as the group
without. Another study by Craig et al. (2002) using animated agents also showed a nonsupportive result for spatial contiguity.
Inconclusive Support for the Embodiment, Video Length, and Signaling Principles
Butler (2018) wrote about her positive experience with embodiment. She is a deaf
instructor that teaches hearing students. She challenged her class of 22 students to create captions
for a project that went beyond the simple lines of text typically used for the hearing impaired.
She commented that "these 22 students' embodied responses show that we can design a space for
integral captions in the classroom to make students conscious of the experience of multimodal
and multisensory communication" (para. 90).
The study by Craig et al. (2002) using animated agents showed a non-supportive result.
An experiment that included an agent only, an agent that gestured, and no agent showed no
significant effects. For those that were studied, the embodiment principle had no impact on their
learning.
The video length principle is directly related to the segmenting and weeding principles.
Both of these principles focus on reducing the overall video length by dividing long sections into
manageable chunks and by removing any extraneous content. However, while both of these
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principles result in shorter videos, the principle of video length defines a goal for these resulting
videos and therefore presents a unique value to the framework.
Concerning video length, Slemmons et al. (2018) showed that an intervention group that
were instructed by shorter videos had "higher rates of retention of content following shorter
videos and [had] a greater degree of engagement and focus" (p. 475).
Another study (Afify, 2020) split students into three groups, each with differing video
lengths. The first group was shown instruction divided into segments less than six minutes. The
second group had instruction of medium length between six to twelve minutes and the last group
had long segments (>12 minutes). Although posttests showed no difference in the last two
groups, the first group, which was shown short videos, achieved better results in both immediate
cognition and in long-term retention. In another study, Geri et al. (2017) found that video
lectures longer than 15 minutes had a reduced completion rate and that completion rates
gradually decreased as the video length increased.
Alternatively, a study by Jo et al. (2018) sought to show the impact of video length on
students watching videos for a MOOC. After watching the MOOC course video, each student
was shown a list of words and asked to identify the words that were used in the video to show
that they watched the video. One of the study's results was that video length did not have an
impact on the learning of the participants.
Signaling was another principle that was inconclusive. The signaling principle suggests
that adding visual cues to highlight essential information will help the students. The Ibrahim et
al. (2012) study showed the signaling principle to have a significant impact when combined with
the segmenting and weeding principles. Another supportive article was by García-Rodicio
(2014). In this study, 97 undergraduate students learned about plate tectonics using a multimedia
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presentation. Each student was presented one of four different support forms including hints,
signaling, questioning, and no support. Although the group receiving signaling support
improved, the students receiving the questioning support outperformed all other methods.
The Kutbay and Akpinar (2020) study showed a non-supportive result for middle school
students. In their study, a signaling group outperformed a non-signaling group, but the difference
was not significant.
Conclusions: Reexamining the Multimedia Learning Framework
Of all the multimedia learning principles to consider when developing online video,
many are well supported by research, but some are not. Understanding the principles that are
strongly supported by research is important since those proven principles will make a difference
and enable students to be more engaged because an engaged student is a successful student.
In order to successfully establish a framework for developing efficient and engaging
videos for online courses, the first step was to look at the literature for additional principles to be
added to this framework. Mayer's work in 2001 provides a good start with his 12 Principles of
Multimedia Learning, but we suggested including the additional principles of weeding, video
length, video controls, and instructor presence.
Once a framework was defined, we looked at the literature to find articles that presented
research on these principles. The search criteria included peer-reviewed articles that were dated
from 2001 to present. The searched articles also needed to show research on these various
principles and the final number was a set of 36 articles.
The identified literature showed that a majority of these principles were supported by
research. In particular, the principles of segmenting, weeding, instructor presence,
personalization, coherence, and video controls had unanimous research supporting them.
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However, the principles of redundancy and modality had a large number of non-supporting
articles suggesting that these principles are not as helpful when developing online video content.
Several other principles had both supporting and no-supporting research and have been
categorized as inconclusive research. These inconclusive principles include multimedia,
contiguity, pretraining, embodiment, video length, and signaling. These principles should be
used with caution depending on the implementation.
Understanding the research on these principles will help video developers to focus their
efforts to use those principles that research has shown to have a positive impact. Although the
articles in this review focused on video, many of the principles and their research may be
generalized to other instruction methods.
Challenges and Implications for Future Research
This review faced several challenges that impacted the results. The first challenge was the
lack of research. Even though a decent number of articles were located, when these articles were
divided among the selected principles, the number that addressed specific principles was rather
small. For example, the principles of weeding and video controls had only one article and the
principle of pretraining did not have any. This small number of articles could have biased the
conclusions. Future research could address these shortcomings.
Another challenge to this review is the lack of a homogeneous test group. The reviewed
research was spread across elementary, middle school, high school, college, and graduate school
students. The learning methods for each of these groups are different and it is hard to generalize
results for such a broad group of students. In addition, much of the research had extenuating
circumstances, such as looking at middle school children, researching deaf students, or
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researching older populations. These circumstances have an obvious impact on the research that
makes it difficult to generalize the results to a broader population of students.
From this review, it became apparent that more research is needed on all of these
different principles. The inconclusive principles in particular need more research before their
value can be dismissed.
This review also looked at perspectives from both instructors and students perspectives.
Future research could limit the review to either instructors or students. This would provide a
unique view at the literature.
Online video was selected as the focus of this review, but more specific types of video
could be the focus for future research including synchronous and asynchronous. Future
technologies could also be the subject for future work including virtual reality and augmented
reality. Other research can focus on other aspects of multimedia including the design of audio,
text, narration, and graphics.
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Abstract
In this paper, we proposed a design process that can be used to redesign videos to make them
more engaging. Video is a common resource for online courses, but often this resource is not
being used by students. Many students complain that the videos are too long, are boring, or are
unwatchable due to technical issues. Research suggests that addressing these quality issues with
research-proven design principles can make them more engaging to students and will result in
their increased usage and effectiveness. A collection of relevant design principles have been
pulled from the literature and presented as the extended design framework. This framework
includes principles from Mayer's (2014) 12 principles of multimedia instruction, along with the
principles of video length (Guo et al., 2014), weeding (Brame, 2016), instructor presence
(Carmichael et al., 2018), and video controls (Brecht, 2012). The proposed design process
includes three phases: evaluation, issue prioritization and redesign, and implementation. The
prioritization phase divides each of the issues into three different categories based on the
implementation difficulty required to address an issue. The first level of prioritization addressed
those videos that could be fixed by adding supporting content, such as an instructor introduction.
Second-level prioritization required editing the base audio or visual streams in order to fix an
issue, and the third-level prioritization required an entire the video to be reshot for instances such
as poor audio quality or incorrect and updated information. This article shares best practices
learned from this process for accomplishing the redesign task.
Keywords: video, online learning, design principles, engagement, multimedia
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Introduction
The use of video in online courses has developed at a relatively fast pace over the last
two decades (Baecher et al., 2018). When the technology to display high-quality video online
first appeared, many instructional designers quickly added video lectures to their online courses.
However, the perceptions of online video since those initial offerings has changed dramatically
with the introduction of ubiquitous smart phones and mobile devices. Roehl et al. (2013)
paraphrased Prensky (2001) by stating that "Unlike previous generations, Millennials reared on
rapidly evolving technologies demonstrate decreased tolerance for lecture-style dissemination of
course information" (p. 44). And yet, many course designers have not adapted their online videos
since those initial offerings and find that online students will ignore or outright refuse to watch
them. To have major, expensive resources like video lectures included in an online course but
not be used by students is a problem.
This is the experience that we had when evaluating an online Excel course (Murdock &
Davies, 2019). The videos included for this course have changed little since the course was first
introduced in 2007. The analytics built into the course showed that over the last few years, few
of the videos were actually being watched by students to any great extent. In fact, most students
chose not to watch any of the instructional videos.
Although some studies have shown high percentages of video usage during an online
class (Gosper et al., 2008), like our evaluation, others have reported significantly low usage
rates. For example, a study done by Harley et al. (2003) showed that the video lectures for an
online university class were viewed by less than 26% of the students. In another study, McNulty
et al. (2011) found that 64% of the students reported watching less than ten percent of the
available video lectures. They also reported that of the 34 available videos, the most any single
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student watched was only 20. In a third example, Stein and Allione (2014) reported that roughly
15,500 of the 36,000 students (43%) participating in an online course never watched a single
assigned video.
In an effort to rectify this problem, we reviewed the research literature on video design to
learn ways to make the videos more engaging and found numerous sources that showed
promising results. These sources include Mayer's (2014) 12 principles of multimedia instruction,
Guo et al.’s (2014) work on video length, Brame's (2016) concept of weeding, the idea of
instructor presence mentioned by Carmichael et al. (2018), and Brecht's (2012) insight on video
controls. Together, these studies provided insights into making online videos more engaging.
After compiling the research and evaluating an online course for these principles, we
synthesized the research into a framework of principles for effective video design. We further
defined a design process that can be used to complete the redesign of existing online videos. This
design process enables designers to rework their videos in a cost-conscience way by identifying
ways to work with the existing content.
In this paper, we present these principles and design framework for instructional video
creators. We describe the principles and our organization of them as a design process that can be
used along to guide the redesign of the videos in a course.
An Expanded Design Framework for Creating Engaging Online Video
Before beginning the redesign of online videos, it is important to have a framework to
work from. This framework includes those design principles that, if followed, will improve your
videos and make them engaging to students.
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Mayer's 12 Principles of Multimedia Instruction
Mayer (2014) identified 12 principles to improve student engagement and increase
retention. These principles have been the subject of many research studies by Mayer and others,
and most have shown to be significant in increasing student engagement (Clark & Mayer, 2016;
Graziano, 2012; Guan, 2009; Hegeman, 2015). The 12 principles include coherence, signaling,
redundancy, spatial contiguity, temporal contiguity, segmenting, pretraining, modality,
multimedia, personalization, voice, and image. Although these base principles have been revised
by Clark and Mayer (2016) over the years, many of the original principles remain and are
important to follow. Although Mayer's work provides a good starting point for improving online
video, there are several other applicable principles that have been researched in recent years.
Many of these recent studies reiterate the same principles found in the Mayer's work, and
although there is overlap, only the uniquely new principles are presented below.
Video Length
One of the first additional principles to consider in addition to Clark and Mayer’s are the
length of the online videos. Guo et al. (2014) did a study that showed videos six minutes or
shorter provide the optimal median engagement time and that videos between six and nine
minutes in length have an 50% likelihood of being abandoned before being completed. Videos
longer that 12 minutes have an 80% likelihood of being abandoned. This principle shows that in
order to increase student engagement, the videos need to be kept short. This principle is
particularly important among today's tech-savvy students who are presented with a constant
stream of videos on their smart phones.
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Weeding
Another important principle, presented by Brame (2016), is the idea of weeding video.
Many older video lectures are especially guilty of breaking this principle. When a lecturer diverts
the topic onto a tangent that does not directly apply to the topic at hand, the students become
impatient and often lose their focus on the material. This frequently happens when an instructor
records a lecture without a script. West et al. (2017) noted this problem, saying that "it can be
inefficient if you are not prepared and end up rambling or talking around the main points" (p.
464). By removing (or weeding) out extraneous material in a course video, the students remain
focused on the task at hand. This is also the important in helping keep the video length short.
Instructor Presence
Another valuable principle is the idea of instructor presence (Carmichael et al., 2018).
Students that see and relate to their instructor are more engaged in the lesson. Instructor presence
needs to include more than just the instructor's voice. Graham (2006) stated that video is more
“human” and more “faithful” to real life because more senses are engaged. It is important that
the students see the instructor as a person, but this does not require that the instructor's face take
over the entire video. A small image of the instructor in the corner of the video can help or even
just an introduction at the start of the video. This is related to the voice principle that Mayer
(2014) included, where he specified that the voice of a real person is preferred over a computergenerated voice.
Video Controls and Bookmarking
The final additional principle to consider is the idea of video control (Brecht, 2012). By
giving the students the ability to control the video using pause, stop, and rewind buttons, the
student is more likely to complete the entire video knowing that they can pause the video and
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come back to it when they are available. Bookmarking videos in another way to give students
control over the video and provides a way for them to quickly access specific sections of the
video that they did not initially understand or that they need to review again.
As a summary, Table 1 lists all of the principles that make up our extended design
framework along with their references.
Table 1
Extended Design Framework Principles and Sources
Principle

Source

coherence
signaling
redundancy
spatial contiguity
temporal contiguity
segmenting
pretraining
modality
multimedia
personalization
voice
image
video length
weeding
instructor presence
video controls
bookmarking

Mayer, 2014
Mayer, 2014
Mayer, 2014
Mayer, 2014
Mayer, 2014
Mayer, 2014
Mayer, 2014
Mayer, 2014
Mayer, 2014
Mayer, 2014
Mayer, 2014
Mayer, 2014
Guo et al., 2014
Brame, 2016
Carmichael et al., 2018
Brecht, 2012
Brecht, 2012

Utilizing an Online Video Redesign Process
It is not uncommon for an instructional designer to gather information telling them that
the students are not using the videos in an online course and that they may need to consider
redesigning the videos. The principles included in the extended design framework will help with
this redesign. However, reshooting all the videos in an online course can be costly in terms of
money and time. In order to maximize your return on investment (ROI) for this redesign, we
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propose a redesign process that prioritizes problems and addresses simple problems first. Not all
problems can or should be addressed; this process provides a way to quickly improve the
existing videos with a minimal amount of effort and then, if time and money are available, the
more challenging issues can be addressed as time permits.
This redesign process includes three phases. The first phase is to evaluate the existing
videos using an evaluation instrument that addresses the various principles of the expanded
design framework. This evaluation should look for any design problems as well as any technical
difficulties that may be causing issues. The second phase of the redesign process is to complete
the redesign starting with prioritizing the evaluation issues into three different categories based
on how difficult it might be to implement needed revisions. The final phase is an implementation
phase that lets you rework the videos based on the budget and time you have at your disposal,
starting with the first level and gradually working to the later levels.
Phase One: Evaluating Online Video
The first phase of the video redesign process is to complete an evaluation of the videos in
the course. This evaluation should compare each of the videos against specific criteria and score
each video on how well it followed each of the principles. Low scores would indicate those
videos that had principles not being followed and may need to be fixed. Data usage information
and student feedback can also be used to identify ineffective video.
Finding a Good Instrument
Before starting the evaluation, one of the first steps is to find a good rubric that has the
applicable evaluation criteria. After a search, we found several decent online video evaluation
instruments, but none of them included all the relevant principles found in the extended design
framework. As part of a prior research project, I created my own evaluation instrument that
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covers all the principles identified previously (Murdock & Davies, 2019). This new evaluation
instrument includes all the principles in the extended design framework as well as several
additional criteria for evaluating technical difficulties, such as having a clear screen and audio
quality. This instrument was used in the evaluation phase of my project and is included for
reference in Appendix A.
Identifying Technical Difficulties
One of the most obvious areas to identify during an evaluation is the technical difficulties
exhibited in any of the videos, such as resolution or audio problems. For example, in my project,
some videos had resolutions that were too small and blurry. Others had obvious audio problems
where the audio had bothersome background noise, only played out of one speaker, or was too
loud or too soft. These technical problems were distracting to the students and were identified as
videos needing to be fixed. Those videos violated Mayer's (2014) audio and coherence principles
and were noted on the evaluation as errors to be addressed.
Locating Comprehensive Content Issues
It can be the case that a particular problem is identified across all the videos in a course.
This may be the result of poor design or simply that the video was created using antiquated
technology. By identifying comprehensive problems, you list principles that need to be addressed
on a macro level. For example, one of the most significant shortcomings of the evaluated videos
in our project was their overall length. Most of the videos were over nine minutes long, and some
were twenty minutes long for a single topic. All of the videos also had extraneous material that
needed to be weeded out, causing a coherence problem that added needlessly to the extended
length of the videos. Another video length-related issue was the inclusion of a four-second logo
at the start of every video. Although this did not seem like much for a single lesson, the
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cumulative effect over the entire course was significant. Even though the segment was short,
individuals reported being annoyed at having to endure the opening logo segment each time they
watched a video.
A persistent problem in all the evaluated videos in my project was the lack of instructor
presence. Although students heard the instructor's voice throughout, there was never a place
where they actually got to see the instructor's face. By not presenting an instructor presence, the
instructor was missing out on a chance to build a relationship with the students. Finally, many of
the instructor's examples were built on the fly instead of having them carefully scripted. This
added extra time to the video while the instructor took the video time to create the example, and
it showed a lack of preparation. These issues in my project represent a set of comprehensive
issues that were common across all the videos and need to be addressed at the macro level.
Phase Two: Redesigning Using a Leveled Approach
Once the evaluation of the videos is completed, the first step of the redesign phase is to
look closely at all the issues to address and prioritize them. Prioritizing involves making
decisions based on a clear set of criteria. When deciding how to best address the issues you
identified in your video, you will quickly realize that not all the problems can be addressed
easily. In fact, some problems may not be worth the time, effort, and cost to correct.
Although the goal of the redesign phase for my project was to improve each video, the
client also understood the difficulty and costs associated with producing new content. For this
reason, I recommended a leveled approach that prioritizes each video based on the effort
required to implement required revisions. As such, phase two involves prioritizing revisions by
how difficult it will be to address the principles that need to be corrected. We established a
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process that prioritized videos into three different categories depending on how much work was
required.
The first level of this categorization includes videos in need of revisions that can be
implemented to existing videos with a minimal amount of effort. They can be addressed without
needing to modify the existing videos—adding bookmarks or video controls, for example. The
second level requires more aggressive editing changes, such as weeding the video by cutting out
the extraneous content. The third level includes the most challenging problems—those that
would require reproducing the video. By taking this leveled approach, we were able to start
improving those videos that required only a little effort and then worked our way up to video
problems that could only be redressed by reproducing videos. This approach, as shown in Figure
1, lets us incrementally improve the videos while working to create the scripts for those videos
that need to be reshot.
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Figure 1
Principles to Address When Redesigning Existing Online Videos

After looking at the evaluation results for my project, we divided the various videos into
the different levels based on the principles that each video needed to address. This gave us a
priority list for reworking the videos, starting with the easiest ones. This priority list became
another deliverable given to the production team at the end of the redesign phase.
Addressing First-Level Problems
Videos issues allocated to this level represented the low-hanging fruit of the project.
These were the videos with the most straightforward principles to address. Video issues
categorized as level one problems required changes that could be implemented without having to
rework the existing videos, such as those videos needing the pretraining, instructor presence,
purpose, and video controls principles.
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The benefit of pretraining is that you are priming the students for the content that follows.
This can easily be done by adding some introductory text prior to the video that prepares them
for the content that follows. Or the problem might be addressed by a short introductory video
that the student watches before starting the course. This content can give students a quick
overview, remind them of how the content fits in with the rest of the course, warn them of tricky
parts, and teach them how to succeed.
The instructor presence principle is important for establishing a connection with the
student. If the course videos do not include the instructor's image, then a simple, short
introduction page may suffice in making this connection. It should include a simple introduction
that describes how the instructor plans to work with the students.
If the purpose of the video is not clear, it can be added as text introducing the video or as
part of the introduction video. Shooting a new introduction video that combines these three
principles (i.e., preplanning, instructor presence, and purpose) may resolve problems without
reproducing or editing existing instructional video. However, be sure to remember the scripting
and preparation principles when creating a new introduction video so that the video is focused
and deliberate.
The video controls principle gives students control over starting, pausing, rewinding, and
jumping to a specific location. This principle is dependent on the hardware solution that you use.
This includes adding navigation options such as bookmarks to the videos so the students can
easily find the topic that they need to rewatch for a review. If your online videos do not offer
these controls, there are technology solutions that can be used to make these changes without the
need to reproduce existing videos.
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Addressing Second-Level Issues
Second-level problems include those that require some editing of the video. These
problems require more work than issues categorized as first-level problems, but they do not
require a complete reshoot of the existing videos. This second level included those videos
lacking in the principles of signaling, redundancy, temporal contiguity, multimedia, editing
errors, personalization, voice, professionalism, segmenting, weeding, and video length.
These videos were further divided into those requiring editing of the visual stream, those
requiring a change to the audio stream, and those requiring edits to both the audio and visual
streams simultaneously.
The signaling principle directs the students' focus by highlighting specific terms, images,
or phrases as they are mentioned in the audio. If your current videos do not do this, then you can
add them in afterwards by editing the video's visual stream. Software such as Camtasia, Adobe
Premiere Pro, Final Cut Pro, or even Movie Maker can make such edits. When adding in
signaling, make sure it maintains the temporal contiguity with the audio track.
To address a redundancy problem, the easiest solution is to simply remove the on-screen
text in the visual stream. However, be aware that some videos need the online text for deaf
students or so students have the option of watching the video in the presence of other students
without the audio turned on. Swapping out visuals can also be used to fix any typos and errors
that have been identified.
If the video includes a section where only text is presented, which is a violation of the
multimedia principle, then adding in appropriate visuals as part of the video that syncs with the
audio can help.
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Editing the audio stream will let you address problems with the personalization,
voice, and professionalism principles. It is much easier to simply rerecord a portion of the
audio stream than reshooting the entire video. When rerecording, remember to maintain the
syncing of the visuals and audio when rerecording audio bits. Also, keep the audio levels
consistent with the existing video so that the audio sounds seamless and be sure to record the
audio in a place without any background noise.
Problems with temporal contiguity can be fixed by altering the visual or audio stream so
that the audio and visuals are in sync. Be aware that in some cases, you will need to either
remove some audio or some visual frames to keep them in sync. This can potentially disrupt the
audio or visual flow of the lesson.
Finally, if you find that the online videos are too long (video length principle), present
extraneous information (weeding principle), or cover too much in a single video (segmenting
principle), then you can cut the existing video into smaller segments or remove unnecessary
sections. Both of these actions will help reduce the overall video length and make it clearer for
the students. Be sure to check with the instructor before editing their instruction so that critical
parts of the instruction is not removed.
Fixing Problems at the Third Level
The third category deals with those videos violating principles that require a complete
reshoot. This is the most aggressive and costly rework, and it requires preparation to be done
right. The videos with principles requiring this level of work include coherence, modality,
preparation, clear screen, scripted, use of audio, and audio quality.
If the videos are confusing, messy, or include too many unnecessary words, pictures, and
sounds (coherence and clear screen principles), or do not have audio at all (modality principle),
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or if the audio is poor in quality (audio quality principle), then you might not have any other
choice but to reshoot the videos.
Before reshooting, it is important to prepare beforehand all the examples and visuals
that you plan on including (preparation principle) and create a script that the instructor can
follow (scripting principle). This will help move the video along at a brisk pace without any
distraction or extraneous information that will unnecessarily add to the video length. It is also
helpful to have a prototype of the screen layout for each video.
When working to reshoot the videos, the two additional deliverables that come out of the
redesign phase include a script for each video and a prototype layout. These resources are
delivered to the production team to complete the final video reshoots. Before starting the
scripts, it is helpful to create a standardized template that all the video scripts will use. For my
project, this template included overarching recommendations that all videos would be less than
four minutes in length. We also introduced a short, one-minute-long overview that introduced
the instructor, stated the purpose, and did some pretraining. This helped develop a much-needed
instructor presence with the students.
To focus the voiceovers added to the reshot videos, we found it was most helpful to
create each script using a standard, two-column format with the audio dialogue in one column
and the visual content in the second adjoining column. Delivering such a script to the
production team gave them a guide to follow when reshooting the videos, and it also kept the
audio and visuals in sync. Following a script also reduced the tangents that the instructor could
potentially delve into and kept the video length manageable. This addressed the temporal
contiguity, video length, and weeding principles.
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When creating the new script for the videos in my project, I first listened to the existing
video and tried to keep any of the current content that was appropriate for the current topic. Any
extraneous material was cut, and I also watched to make sure that the content covered on the
current topic did not run too long. My goal was to keep all individual videos under four
minutes, and any topics that ran longer were segmented into small sections. At the conclusion of
each script, I read through the scripted dialogue and noted the time it took to read the dialogue at
the bottom of each script. If the noted timing was over the four-minute goal, then I looked for
places where the video could be segmented into smaller units. This addressed the video length
and segmenting principles.
When scripting the visual portion of the content, I was careful to make sure that nothing
appeared on the screen that was not relevant to the topic at hand. This required removing any
extra windows in a screen capture and focusing on just the current example. This helped support
the signaling and coherence principles. I also made sure that all visual examples were prepared
beforehand so that none of the examples would need to be created on-the-fly. In some cases, a
whole new example was created that helped the students to see clearly just the current topic,
which supported both the coherence and video length principles.
Table 2 shows all the various principles divided into the different levels. These
principles were taken from an evaluation rubric and includes those principles found in the
expanded design framework along with a few additions to address technical issues such as
having a clear screen and audio quality. These designations are broadly applied to the different
level as some principles can extend into other levels.
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Table 2
Extended Design Framework Principles by Levels
Level

Principles

Level One

Pretraining, instructor presence, purpose, and video
controls.

Level Two

Signaling, redundancy, temporal contiguity,
multimedia, editing errors, personalization, voice,
professionalism, segmenting, weeding, and video
length.

Level Three

Coherence, modality, preparation, clear screen,
scripted, use of audio, and audio quality.

Phase Three: Implementation
Once all the videos were assigned to different levels and the redesign scripts were
complete, all the design deliverables are gathered up and turned over to the production teams.
These deliverables include the evaluation table, the priority list with the various levels of
required work for each video, and the completed scripts and prototypes for those videos
requiring a reshoot. Before proceeding with the implementation phase, you should get some
feedback from the production team on anything that is unclear. You should also get some
feedback on the scripts from the instructor to make sure nothing critical has been removed. The
actual implementation will be completed by the production team.
At the conclusion of my project, it was interesting to note that only a fraction of the total
identified principles was actually addressed in the redesign, including the principles of video
length, weeding, coherence, instructor presence, and video controls. The other principles were
either not a factor or were already being used correctly in the existing videos.
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After the production was completed, the new videos were reintroduced back into the
online course. After the redesigned videos have been used, remember to review the analytics to
see if the new videos were actually being used to a greater extent by future students.
Conclusions and Future Research
The goal of this article was to present a design case that used an extended design
framework that can be used to help improve the usability of videos found in online courses. This
framework identified several research-proven principles that, if followed, can improve the
efficiency of the redesign process and the quality of online videos.
In summary, there are many valuable lessons to be learned here. The first is to become
familiar with the various research-proven design principles and use those to guide your redesign.
When evaluating existing videos, look for instances where the guiding design principles are not
being followed, as well as any technical difficulties that need to be fixed. Also, it is important to
utilize a valid evaluation instrument for the evaluation phase. During the redesign, take time to
prioritize the issues based on how difficult they are to fix, then proceed with the easiest fixes
first. Finally, for all those videos that require a reshoot, be sure to prepare a script to guide the
reshooting process and prepare all examples beforehand. If you follow these basic guidelines,
then you will be able to improve the existing videos in an efficient and cost-conscience way.
Future research on similar projects can show if this redesign process actually increased
the video usage by the students. One of the difficulties of this project is determining exactly
which specific change made a difference to the students since the redesign included a large
number of changes. By redesigning the videos using multiple contributing principles, it is hard to
know which principles were actually responsible for the observed change and which principles
resulted in little or no change.
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Although several additional principles were considered as part of this article, I realize that
more principles are being researched all the time. As more research is compiled, more relevant
principles can be added to the extended design framework making it even more helpful for future
designers.
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Abstract
For this study, we explored the value of bookmarking videos to enable students to find topics
that need further review more efficiently. Video is a common way to present content in online
courses. Although many courses use video effectively, the video in some online courses is often
not used by the students (Murdock & Davies, 2019). We compared video use of two classes—
one with regular video and the other with bookmarked video. To analyze the data, we looked at
the number of times each video was watched, the number of times each video was re-watched,
and the number of times each video was abandoned before being completed. We also compared
the watching of videos with how often students read the content of each lesson. After analyzing
the data, we found that adding bookmarks to the video made no difference in the video usage
rates; however, we believe this is likely due to the way the course is designed (i.e., video
embedded in the reading) and the fact that students were not told about the bookmark feature and
the bookmark interface for the video was not intuitively designed. Future research might look at
ways to redesign the video bookmarking feature to have more of an impact.
Keywords: video, online learning, video, bookmarks, multimedia
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Introduction
One common resource used in online courses to present instructional content is video.
Many online courses use video to present lecture material. Several research papers explain why
using video in online courses makes sense. Hegeman (2015) found that students using online
videos performed significantly better in tests and quizzes. Other studies suggest that online
videos can increase students' retention of the course material (Geri, 2012). There are many
affordances of asynchronous video for online courses. For example, using video increases the
control students have when processing course content. Video also allows students access to the
content outside of the classroom on their own schedule. With proper controls, videos can also be
stopped, skipped, played double-time, or replayed as needed providing a means whereby
students can review new or complex topics (Brecht, 2012). All of these benefits and affordances
make video a popular choice for delivering online content.
Still, it would be inappropriate to make sweeping generalizations about the effectiveness
of specific instructional approaches. Effectiveness depends on the design, implementation, and
utilization of the instructional resources used to facilitate learning. A common concern with
respect to online video use is that the videos go largely unused by a majority of the students
(Koedinger et al., 2015; Murdock & Davies, 2019). There are various reasons for this, but the
lack of use may partly be due to the lack of essential elements required for quality video
instruction (Brame, 2016; Carmichael et al., 2018; Clark & Mayer, 2016; Guo et al., 2014).
Students have many reasons for not watching the included videos. They may feel the videos are
too long, the videos may present redundant information to the text, or the videos are boring
(Svetcov, 2000). Clearly, the benefits of providing online videos can never be realized if a
student does not take the time to view the videos. However, many of the reasons students provide
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for not watching instructional videos may be overcome if the videos were designed with quality
instructional design principles in mind.
This research study builds on an evaluation project looking into the use of videos in
online instruction (Murdock & Davies, 2019). After identifying several specific aspects of the
videos that could be improved, this study focuses on the concept of video control, specifically
adding bookmarks to the videos to enable students to quickly navigate to specific sections. This
was one of the principles that was lacking in all the videos in the initial evaluation project and
was believed to be a shortcoming. Another reason for selecting bookmarks is that the bookmarks
can be added to existing videos without requiring significant revision to the video content and
does not require the video to be reproduced. This research study changed the existing videos by
adding bookmarks and then tested the degree to which video usage was improved. The value of
the change were determined by comparing their usage against prior usage.
The purpose for this project was to determine the degree to which bookmarks improved
the utility of the videos. We hypothesize that adding the bookmarks would cause the videos to be
viewed by a greater number of students and that these students would find greater value in using
these videos to accomplish their learning. This study will address the following research
question:
RQ: To what extent does adding bookmarks to existing videos improve their use and
utility for students?
Review of the Literature
Using video as an instructional method was first introduced around 1942 as a means of
training soldiers for World War II (Yousef et al., 2014). Since then, videos have continued to be
used as an instructional medium with various levels of success.

EFFECTS OF BOOKMARKING OF ONLINE VIDEOS ON USAGE

62

As the Internet has become more ubiquitous, online courses and videos have become
increasingly more important and available (Slemmons et al., 2018). Recorded video lectures
have become standard methods of delivering content in online courses. Streaming and video
conferencing technology allowed teachers to record their lessons and easily distribute them
online over the Internet (Dobrian et al., 2011). And being able to access online content on readily
available devices like smartphones have expanded the reach of these online lessons even further.
While the number of available online videos has increased at a dramatic rate, the attitudes
of users watching those videos has also changed. The ability to easily access a plethora of video
on a large variety of devices has increased the user's appetite for smaller, bite-sized videos with
sites like YouTube and TikTok (Boger, 2020). This has also made many current students more
discriminating when it comes to watching longer course instructions. Guo et al. (2014) has
reported that many students have lost their patience for consuming longer lectures requiring
more focus. In other words, teachers were able to provide students with a wide variety of
pedagogically flawed videos which students often choose not to watch.
As a result of these new attitudes, the current state of online video for most students is
that the quality (i.e., effectiveness and value) of instructional video has lagged behind the
quantity, caused by the ability to stream video reliably and efficiently on various devices. So,
while the quantity of available videos has increased, the quality is sub-par, which causes many
students to ignore them (Harrison, 2019).
Since many students will think twice about watching longer videos, it becomes more
important than ever that the videos included in online courses follow good research-proven
design principles and that the quality of these videos is addressed. In order to reach students
using online videos and to maintain their engagement, it is not enough to simply record an hour-
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long lecture and expect them to watch the entire video. New guidelines are appearing that define
how to segment and focus videos for the modern technological-savvy student (Brame, 2016;
Carmichael et al., 2018; Clark & Mayer, 2016; Guo et al., 2014). Using these guidelines,
instructional designers can make videos engaging to current students and enable retention of
important concepts.
Method
For this study, I have chosen to focus on the quantitative data across the first 10 lessons
of the course. This is the same sample that was used in the evaluation project (Murdock &
Davies, 2019).
Participants
The MyEducator Excel course is offered each semester to students across several
universities, including Brigham Young University, Utah Valley University, Arizona State
University, and Western Governor's University. The typical student taking this course is just
beginning their college coursework and is usually in their freshmen or sophomore years. The
total number of students enrolled in this online course for each semester differs but will often
exceed more than 250 individuals per semester at a single university. The class size for the
control group used in this study consisted of 1023 students, and the treatment group that
experienced the course after the bookmarks were added consisted of 1125 students.
Revised Videos
This paper researched the effect of making a change to the course videos. The course
includes both reading and video content, and the course design placed the videos within the
reading content. The video content covered the same material as the reading content. The
students were also instructed at the start of the course that watching the videos was optional since

EFFECTS OF BOOKMARKING OF ONLINE VIDEOS ON USAGE

64

they cover the same material as the reading. Since the video clips were interspersed throughout
the reading pages, we would expect that the number of students accessing the reading content
would be greater than those students viewing the video content since the student would have to
access the reading page in order to get to the video content.
Although evaluation of the videos revealed many different changes that could be
implemented, this study focused on bookmarking video rather than attempting to distinguish the
effects of testing multiple principles at once. A key principle for making video useful for
students is the idea of video control that gives the student the ability to control the lecture using
pause, stop, and rewind buttons (Habley & McClanahan, 2004). Another common way to give
control over online video is to add bookmarks throughout the video for each major section and
topic. This becomes especially important for students reviewing specific sections of the video
content after watching the entire video.
The revised video provided to the treatment group included bookmarks. These
bookmarks were placed on the video timeline at the time that each notable section appeared in
the video. These bookmarks appeared as small dots on the video timeline and moving the cursor
over the top of each revealed the title for that section as pop-up text. However, students were not
told about these bookmarks or explained how they worked.
Data Collection and Analysis
Built within the MyEducator platform is an advanced analytics feature that records which
aspects of the course are being utilized by the students, including which videos in each lesson
were viewed and how much of each video was watched. The analytics also recorded any time a
course page was opened for reading.
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For this study, we obtained video use analytics for a single semester of students at one
university taken before and after the bookmarked videos were introduced into the course. The
analytic data included an entry for each instance when a video was started and stopped, along
with the video title and a list of the segments watched during each instance. A student had to
watch at least three-quarters of the video to be counted as watched. This eliminated those
students that simply clicked to start the video and then immediately exited. To count if a student
watched a particular video, the total time spent watching the video must have been at least 75%
of the total video time. For example, if a video is four minutes long, then a student must have
watched at least three minutes of the video to be counted. The analytics keeps track of every
five-second block that the video is active. Using these data, we determined the length of time that
the student had the video playing. Some students exceeded the 75% threshold pausing or
stopping the video several times. For these cases, the total viewing length was summed over
several instances to determine if the video was watched. A video was not recorded as watched if
the total viewing time did not meet the 75% threshold.
We also counted the number of times a video segment was rewatched by a student. This
was determined if the total viewing time exceeded the length of a given video. For example, if
one particular video was four minutes long and the total time recorded that a student spent
watching that video exceeded four minutes, then that particular video was counted as being
rewatched.
A third computed value was the number of times a video was abandoned before being
completed. This data point included those individuals who started a video but did not meet the
75% threshold to be counted as being watched.
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Finally, those students who did not initiate any particular video were also documented.
These are the students that did not have any logged instances for a particular video.
We also collected data on how much reading the students completed as a contrasting
variable. Each of the videos has a corresponding text version of the video instruction. The
reading and the video covered the same concepts. During the course introduction, the students
were told that the reading content and the video content covered the same information and that
either could be used. The course data analytics recorded how much of the instructional text was
accessed. This data was compiled as a single value per lesson. As text and video are the two
primary means of online instruction for this course, this data tells us how the students gained the
necessary information to complete online assignments and assessments. In some cases, students
may already have an understanding of the lesson content from prior experience and did not need
either the text or the video content to complete the class assessments. The course design included
a menu that allowed the students to jump directly to the homework assignments and assessments
and by-pass the reading and video content entirely. Students who used these menus to bypass the
reading and video content were included as individuals who did no reading or video viewing.
Once totals for each video using the bookmarked videos were tallied, the total value was
compared with the totals for each video from the previous semester using descriptive statistics.
The usage ratio of reading content to video content was also compared. The difference between
these totals informs us how much more or less the videos were watched after the intervention.
Results
The first result we examine is the reading done by the students. We will then look at the
trends for students to watch and rewatch each of the lesson's videos. Next, we examine how
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often students abandoned watching videos, and finally we tally the number of times videos went
unwatched and articles were not read.
Students Accessing the Reading Content
We first looked at the total reading done by each student across each lesson. This data
gave us a baseline for student participation. The analytics data for reading was not broken up into
discrete sections like the video. All the reading was presented on a single web page that extended
the length of the topic. For this reason, we compiled all the reading data as a percentage of the
reading that was completed on a per lesson basis. This data is shown in Figure 1.
Figure 1
Percentage of Total Students Who Opened the Reading Resource per Lesson

The overall trend for the reading data was to start high at 70–80% for the first lesson and
then gradually decrease as the course lessons progressed. Both groups completed between 30–
50% in lessons 5 through 9. Reading almost completely drops off at lesson 10. We noticed that
the students in the control group (i.e., those with video that did not include bookmarks) were
slightly more diligent in reading the course content than the bookmark treatment group.
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However, even though there is a difference, the reading data between both groups across all 10
lessons follows roughly the same pattern with the control group having a higher percentage for
all lessons (except for lesson 10). This leads us to believe that the control group may have been
slightly more diligent in their study. We would assume differences in video watching would be
somewhat similar.
Watched and Rewatched Video Trends
The main result we were interested in was video use data to test our hypothesis that
adding the bookmarks would increase the video usage among the students by making it easier to
access specific sections of the video. The totals for each video watched by each student were
computed and graphed as a percentage of the total number of students. The video totals were
listed by lesson number; however, some lessons included several videos. For example, Lesson 1
had 13 videos, so the Lesson 1 label on the horizontal axis appears multiple times to represent all
these videos. The number of watched instances of each video across the 10 lessons is shown in
Figure 2.
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Figure 2
Percentage of Total Students Who Watched at Least 75% of a Video per Video

With the exception of the first video in lesson 2, the video watching patterns for each
group was very similar. As was the case with reading, the control group was slightly more
diligent in their study. Overall, video use ranged from 10–25% with two exceptions: one of the
videos in Lesson 6 was watched by 30–43% of students, and the videos for Lesson 10 were
watched by only a few of the students. In general, the bookmarked videos were watched slightly
less than the videos without any bookmarks provided to the control group. However, given the
similar result for students’ completion of the reading, we conclude that the video views were the
same for both groups. Adding the bookmarks did not make any difference in the number of
videos watched. The pattern and amount of video usage between the groups were very similar.
For the rewatched data, the results were similar. We hypothesized that the bookmarks
would make it easier to access different parts of the video and the number of rewatched videos
would increase. However, the number of times video segments were rewatched did not change
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significantly between the two groups. The number of rewatched videos as a percentage of the
total number of students is shown in Figure 3.
Figure 3
Percentage of Total Students Who Watched a Video More Than Once per Video

Overall, the percentage totals for rewatched video was about half that of the watched
videos, ranging from 5–20%. The values for these data show a similar pattern to the number of
watched videos. The control group reviewed slightly more than the treatment group for almost
all videos. Given similar differences in the reading data, we conclude there was no difference
that could not be accounted for by group characteristics based on study diligence. The result
suggests that adding the bookmarks did not make a difference in the number of times a video
was rewatched. This graph also shows a notable exception for the first video in Lesson 2 where
the control group is lower than the treatment group and the same drop for Lesson 10. This same
exception was also noted for the watched video data. The rewatched data also had a significant
drop in the total number of views for one of the Lesson 5 videos that was unique to this set of
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data. Also of note is that the overall percentage of the first lesson videos is about half as much as
those videos found in Lessons 6, 7, and 8.
Abandoned Video Trend
We also looked at how often each video was abandoned before being completed. This
data was taken from the analytic data for all students who watched a particular video less than
the 75% threshold. The results of these data is shown in Figure 4.
Figure 4
Percentage of Total Students Who Stopped Watching a Video Before Complete

Overall, the total percentages of abandoned video watching ranged roughly from three to
six percent. Not very many students started a video and then failed to watch the majority of the
video. However, the pattern for treatment and control groups was not as consistent for abandoned
video as it was for the watching, rewatching, and reading data. The data trends were not parallel
between groups as they were for the other data points. This data, like the rewatching data, also
showed a large dip in the totals for the Lesson 5 videos and a sharp drop-off at Lesson 10.

EFFECTS OF BOOKMARKING OF ONLINE VIDEOS ON USAGE

72

Unwatched Video and Unread Content Trends
There were a significant number of students (approximately 80%) that chose not to watch
the videos at all. These data was computed by combining the totals of students that watched a
particular video with the number that abandoned that same video and subtracting that total from
total number of student enrolled. The pattern for the control and treatment groups are similar for
these data. Just as it was for the reading, watching, and re-watching data, which generally
showed the control group being slightly more active in watching the videos than the treatment
group. These data is shown in Figure 5.
Figure 5
Percentage of Total Students Who Never Even Started Each Video

With few exceptions, the total percentage of students who never attempted to watch a
video ranges from 70–85%. There was one notable exception in Lesson 6 where approximately
40% of students watched that particular video.
We also looked at the number of students that never accessed the reading content for each
lesson and a similar pattern shows up. Figure 6 shows the total percentage of students that did
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not access the reading pages for each lesson. The course includes a drop-down menu at the top of
the page that allows students immediate access to the homework assignments and the end of
lesson assessments. Students who used this menu could bypass the reading entirely.
Figure 6
Percentage of Total Students Who did not Access the Reading Pages

For the first lesson, between 20–30% of the students never accessed the reading pages,
and this percentage gradually increases to Lesson 9, where 65–0% did not access the reading.
Lesson 10 was a notable anomaly, where 95% of the students did not access the reading. Here
again, the pattern between the treatment and control groups was fairly consistent across all the
lessons.
Discussion
As a summary of the results, it was noted that only about 20% of students in either group
did watch any of the video reviews. Additionally, the readings were consistently ignored as the
course proceeded. The video usage data comparisons failed to support our hypothesis that
bookmarking would cause an increase in video usage.
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There was consistency across the data patterns for the treatment and control groups. For
the reading, watched, rewatched, and some of the abandoned data, the difference between the
two groups was roughly two to four percent. The control group class was generally more active
watching, rewatching, and abandoning videos than the treatment group class. This same pattern
was also seen in the reading percentages. From this we conclude that any differences between
groups was likely due to a systematic difference in the group's study habits. An analysis of the
results suggests that there was no difference in the video viewing behavior of the treatment group
due to the introduction of bookmarking. The difference between the two groups were unlikely to
have been a result of the bookmarked videos, given that the same difference was seen in the
reading pattern for both groups. This result is likely explained more by the design of the
instruction than the ineffectiveness of the bookmark feature. One poor aspect of the course
design was to embed the videos within the reading content. This made the videos difficult to find
and if a student was doing the reading, the videos were redundant to the content they just read.
The fact that the bookmarks were not used does not mean they were not useful. It is likely that
the way the course was designed, as well as how the bookmark was implemented and introduced,
caused this null result.
Regarding the bookmark's implementation, the bookmarks appeared on the video's
timeline as single dots and revealed the section title when the mouse hovered over them, as
shown in Figure 7. This design was simplistic and unintuitive. The bookmark dots were not
obvious when compared to the large Play button. Even when the browser's size was maximized,
the size of the video window and subsequently the bookmark dots remained the same size. Some
students may have stumbled across them as they watched the videos, but most of the students
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likely did not even know what they were or that they existed, as there was also no explanation of
the bookmark feature in the course instructions.
Figure 7
Bookmarks Appear as Small Dots Along the Video’s Timeline

Concerning the reading data patterns, we assumed that this data would be higher than the
video data since the video content was embedded within the reading sections. Students had to
access the reading content in order to get to the video content. This would account for the fact
that students did more reading than video review.
It is also interesting to note that the overall reading percentage gradually declined over
the entire course. This could be due to the familiarity that many students gradually developed
with the course content or simply a matter of self-regulation. Students may have determined the
reading and video were not needed to accomplish their learning goals.
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As a general trend, the later lessons (including lessons 6 through 9) were rewatched by
the 20% of students utilizing this resource more often than the earlier lessons (including lessons
1–4), with the exception of Lesson 5, and the early lessons had a higher abandonment rate than
the later lessons. This tends to suggest that the more complex concepts that come later in the
course required more rewatching in order to grasp these concepts and the simplistic videos that
appear early in the course covered easier material that were more likely to be abandoned. The
videos for Lesson 10 were hardly watched at all by the students and the reading was also low for
this lesson.
The videos in Lesson 5, which covered a fairly easy concept of creating charts, had a low
rewatch percentage and a low abandoned rate. This tends to support the idea that easier concepts
required less viewing of videos and more difficult concepts required more. This trend did not
hold true for the reading. The reading totals for Lesson 5 were similar to the other lessons with
only a slight dip.
The watched video data also shows that one video in lesson six, covering the concept of
building spreadsheet models, was watched more often than all the other videos for both groups.
The concept of building spreadsheet models is a difficult one that likely required additional help
to understand, so more students seemed to use the video resource along with the reading resource
to understand this concept. This video also ranked as one of the highest re-watched videos
suggesting that students were more likely to re-watch videos for difficult and hard to understand
concepts than the more easy to understand concepts.
Conclusions
Many online courses rely on video to deliver content and although many courses use
video effectively, some courses struggle with students not watching the video resources. One
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such course is the Excel course presented by the MyEducator team. Preliminary research on the
video used in this course found that a majority of the students do not use the videos (Murdock &
Davies, 2019).
Research in the field has shown a positive impact when the principles of multimedia
instruction have been applied to online videos (Brame, 2016; Carmichael et al., 2018; Clark &
Mayer, 2016; Guo et al., 2014). Although there are many different ways that online videos can
be improved, we decided to look at a single intervention to determine its impact. The
intervention that we selected was to add bookmarks to the videos for each section.
Bookmarks were added to all the videos and these updated videos were added to the
course. Analytic data was gathered for the course participants before and after the bookmarked
videos were added in. We believed that adding bookmarks to the existing videos would increase
the video's usage.
After examining the analytics of a class before and after the bookmarks were added to the
videos, we noticed that there was a consistent pattern and difference between the control group
and the treatment group data with the control group showing more participation in reading the
course material and in watching, and rewatching the videos. However, these differences were
systematic and likely due to differences in the group study habits, not the intervention. Our
comparison of the patterns for reading and video viewing suggest there were no significant
differences between the two groups reading or video viewing behavior.
From these results, we concluded that although the bookmarked videos did not increase
video usage for the treatment group, the results were likely caused by the way the course was
designed and the fact that students were unaware of the bookmark feature. In explanation, we
surmised that the design of the bookmarks were unintuitive and an explanation of how the
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bookmarks worked was not given to the students. The course design also embedded the videos
within the reading content and students were instructed that watching the videos were optional.
These results may have been different if the students were made aware of the bookmarks and if
the videos had been placed on equal footing to the reading content as a potential way to learn the
material.
We also concluded that the students were more likely to watch and rewatch the video
content for more difficult subjects, such as building spreadsheet models, and less likely to watch
and rewatch videos for the easier-to-understand concepts, such as graphing.
Future Research
Although the bookmarks did not show an improvement in the video usage, it would be
worth looking into repeating this study after doing a design evaluation of the bookmarks. If the
bookmarks were redesigned in a way that made sense to the students and if this new feature was
adequately explained to the students, it is likely the impact would be different.
There are also several other design principles that were lacking in the videos—as
determined by the evaluation project—that could be used as an intervention, including video
length, weeding extraneous content, and fixing technical errors. Future research that looked at
how these other lacking principles could be addressed to improve the video usage is warranted.
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APPENDIX
Quality Online Video Instrument
Based on Mayer's 12 Principles of Multimedia Learning (2001) and a paper by Brame (2016).
Principle

Question

Poor (1 pt)

Fair (2 pts)

Good (3 pts)

Great (4 pts)

Coherence

Is the video free of any
extraneous words,
pictures and sounds?

The screen is
cluttered with
too much
information.

The screen has
several
unnecessary
items.

The screen
mostly clear.

The screen is
clear and
focused.

Signaling

Does the video include
cues that highlight
essential information?

The video
does not
include any
cues.

The video
includes at
least one cue
that highlights
essential
information.

The video
includes some
cues that
highlights
essential
information.

The video
regularly uses
cues that
highlights
essential
information.

Redundancy

Does the video include
on-screen text along
with the narration?

All spoken
audio is
transcribed
and shown on
screen.

Most spoken
audio is
transcribed and
shown on
screen.

Some spoken
audio is
transcribed
and shown on
screen.

None of the
spoken audio is
transcribed and
shown on
screen.

Contiguity

Does the audio
narration match the
visuals?

The audio is
frequently out
of sync with
the visuals.

The audio is
sometimes in
sync with the
visuals.

The audio is
mostly in
sync with the
visuals.

The audio is
always in sync
with the visuals.

Segmenting

Is the video presented
in smaller, clearer
segments?

A single video
runs on too
long and
should be
broken into
segments.

The video is
longer than it
needs to be.

The video
runs a little
long.

The video is
broken into
smaller
segments.

Video Length

Are the videos of an
appropriate length?

The video is
longer than 15
minutes.

The video is
between 12–15
minutes.

The video is
between 9–12
minutes.

The video is less
than 6 minutes
(Guo et al.,
2014).

Pretraining

Are important
concepts being taught
prior to showing the
process?

Concepts are
not presented
at all before
showing how
to do
something.

Concepts are
referred to in
previous
videos.

Concepts are
briefly
mentioned
before
showing how
to do
something.

Concepts are
fully explained
before showing
how to do
something.
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Modality

Do the videos include
audio along with the
graphics and not just
written text?

The video has
no spoken
audio, just
written text.

The video has
some spoken
audio and some
text.

The video has
mostly
spoken audio
but has some
long pauses.

The entire video
has spoken
audio
throughout.

Multimedia

Do the videos include
images and graphics in
lieu of simply text?

The video
includes no
images or
graphics.

The video
includes some
graphics but is
mostly text.

The video is
mostly
graphics but
has sections
of only text.

The entire video
is replete with
graphics and
images.

Personalization

Is the narration
conversational in tone
or formal?

The narration
is too formal
or uses slang.

The narration
is monotone or
uninteresting.

The narration
is somewhat
conversationa
l.

The voiceovers
are
conversational
and personable.

Voice

Is the narration spoken
in a friendly human
voice?

The video has
no spoken
audio.

The video has
audio created
using a
computer
voice.

The narrator's
voice is dry
and lifeless.

The narrator's
voice is
personable and
friendly.

Narrator's Image

Is the narrators image
added to the screen?

The narrator's
image is
shown
throughout the
video.

The narrator's
image is shown
periodically
throughout the
video.

The narrator's
image is
shown at the
start of the
video.

The narrator's
image is not
shown at all.

Editing Errors

Is the narration free of
any mistakes and
errors?

Multiple
mistakes and
errors are left
in the
narration.

Narration has
several
mistakes and
errors.

Narration has
only a few
mistakes and
errors.

Entire narration
is free of
mistakes and
errors.

Preparation

Are the screencast
examples prepared
beforehand.

The
screencast
examples are
created on the
fly.

The screencast
seems
haphazard.

The
screencast
follows some
notes but is
not polished.

The screencast
is well-presented
and purposeful.

Clear Screen

Is the screen desktop
clear of distractions?

Lots of extra
unused data is
shown on the
screen.

Some unused
data is
displayed.

Most of the
screen data is
used.

The screen is
clear of
distractions.

Scripted

Is the screencast
narration scripted?

The narration
is ad-libbed.

The narration
follows some
notes.

The narration
mostly
follows a
script.

The narration
follows a
defined script.

Professionalism

Is the narration
presented using correct
grammar?

The narration
has multiple
grammar
errors.

The narration
has some
grammar
errors.

The narration
has a few
grammar
errors.

The narration
has no grammar
errors.
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Purpose

The purpose of the
screencast is clear?

The
screencast
makes no
mention of
what is
covered.

The objective
is assumed
from the name
of the
screencast.

The objective
is stated, but
unclear.

The objective is
stated and clear.

Use of Audio

Is audio used
throughout the video
effectively?

The video has
no audio.

The video has
only a little bit
of audio for
specific terms.

The video has
some audio
but lots of
lengthy
pauses.

The voiceovers
are excellent.

Audio Quality

Is the audio quality
good?

The audio has
background
noise.

The audio is
unclear.

The audio is
clear but has
some
distracting
noise.

Narration is
clear of
unwanted noise.

Navigation

Does the video include
navigation controls?

The video has
no navigation
controls.

The can be
stopped but not
paused.

The video can
stop and
pause, but
cannot move
to a specific
point.

The user can
stop, pause, and
move to any
point in the
video.
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DISSERTATION CONCLUSION
All of the papers included in this dissertation deal with the design principles used to
improve instructional video. An interest in these principles stemmed from an evaluation project
done as part of my master's thesis, which showed that poorly designed videos are typically not
being watched by students. After an extensive literature review, I identified which design
principles are supported by research and most likely to be helpful when redesigning existing
videos.
From the literature review, I identified several principles that were unanimously
supported by research and several of these principles also fell within the first layer of the
redesign project that could be implemented by simply adding some supporting content to the
existing videos. These two principles are instructor presence and video controls.
For my research paper, I selected one the principle of video control and specifically the
idea of adding bookmarks to the videos as an intervention. This principle was identified in the
first paper as a principle that is supported by research and it is also a principle that can be
implemented with a minimal of effort.
As a call for future research, there are many additional principles that need to be
researched. In particular, the principles of instructor presence, segmenting, weeding, and
personalization could all be studied without requiring a full reshoot of the existing videos.
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